www.simplesolarhomesteading.com 


Cattail Cabin Plans 
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NOTICE: These plans are for an off-grid structure that could be used as a cabin, guest house, office or other purposes 
allowed by code. No warranty expressed or implied is granted in these plans and you agree to be responsible for any 
use of these plans. If you do not agree to that condition- do not use these plans. 
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FOUNDATION 





The Cattail Cabin is designed to be placed on permanent or non-permanent foundation. It can be built on 
Deck blocks, a poured cement pad, cement footings or permanent piers. A minimum 18 inches of clearance 
from the bottom of the floor joists to the ground is recommended for a crawl space. 


For these plans we will show the cabin on cement piers. The piers use sonotube forms and the piers are 
poured to below the frost line. Steel post braces hold the beams. Minimum 4x12x16 solid wood beams are 
recommended. 


You can get sonotube forms and steel post braces at any build supply store or online: 


Sonotubes: ‘| 
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Steel Post Brace: Steel Bi 


FLOOR FRAMING 





The floor is framed with 2x8x16 lumber with an outside dimension of 16x16 feet. The floor framing is fastened to 
the floor support beams using steel hurricane tied downs. The floor joists are on 16 inch centers. 


To make building easier it is recommended you use floor joist hangers. 


Floor Joist Hanger: Joi 


Hurricane Strap: 
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FLOOR SHEATHING 





The floor is sheathed with 4x8 x %” subflooring. Wafer board is recommended. The joints will fall on the center of 
each floor joist so no cutting or staggering is necessary. 


To reduce floor squeaking and increase structure strength use good construction adhesive between the sheathing and 
the framing. 


Construction Adhesive: Construction Adhesive 
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LEFT SIDEWALL 





The sidewalls are framed with 2x6x 91.5” studs. Double top plate and single bottom plate. An additional stud is 
turned opposite directions in the corners to create a California corner for support and for hanging drywall. 


Double Top Plate 





Stud California Corner 





The additional stud is added to both ends of both side walls. 
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RIGHT SIDEWALL 





The sidewalls are framed with 2x6x 91.5” studs. Double top plate and single bottom plate. An additional stud is 
turned opposite directions in the corners to create a California corner for support and for hanging drywall. 


Double Top Plate 





Stud California Corner 
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The additional stud is added to both ends of both side walls. 


FRONT WALL 
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Door and window placement is optional. 
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Centered sliding glass door optional 


REAR WALL 


(10012! 





Framing is the same as the front wall. Door and window placement is optional. If you will be building on the addition 
you will want to move the bathroom window from this wall to the side wall or it will be inside the room. 


Double 2x6 Window Header 


Double 2x6 Door Header 
Double 2x6 Window Header 





All windows and doors must have a minimum double 2x6 header. More may be required by code. 
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FIRST FLOOR FRAMED 





If you have followed the plans as instructed your structure should now look like this. 


Check all connections and square all corners before going to the next step. All wall bottom plates must be secured 
with nails toenailed through the flooring and flooring plate. All corners must be toenailed through the studs. 


It is recommended that you use construction adhesive between the wall bottom plate and the floor sheathing for 
additional strength. 


You can at this point choose to sheath the lower floor (see step ) before going to the next step. Sheathing will add 
rigidity and strength to the walls and is recommended before building the loft structure. 


10 
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LOFT FLOOR FRAMING 





The loft floor is constructed of 2x6x16 lumber on 16 inch centers with a 2’6” x 8’ stair well. 


The loft floor framing is built on top of the lower floor top plate and is toenailed to the wall top plate and attached 
using hurricane straps . Floor joist hangers make building the floor easier and are recommended. 


To make building easier it is recommended you use floor joist hangers. 


Floor Joist Hanger: Joist Hanger 


Hurricane Strap: Hurricane Strap 
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LOFT FLOOR SHEATHING 





The loft floor is sheathed with 4x8 x %” subflooring and wafer board is recommended. 


The floor is sheathed with 4x8 x %” subflooring. Wafer board is recommended. The joints will fall on the center of 
each floor joist so no cutting or staggering is necessary except for the stair well. 


To reduce floor squeaking and increase structure strength use good construction adhesive between the sheathing and 
the framing. 


Construction Adhesive: Construction Adhesive 
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KNEE WALLS 





The knee walls are 1’6” high by 16 feet long and the rafters will sit on top of these knee walls. They must be 
toenailed through the subfloor and loft floor plates and it 1s recommended you apply construction adhesive between 
the knee walls and flooring. 
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LOFT END WALLS 
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These are the dimesions for the top plate of the loft end wall. 
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It is recommended that you sheath the end walls after construction and before building the rafters and constructing 
the roof. This will add rigidity to the end walls. The loft end walls must be toenailed through the loft floor and face 
plate and toenailed to the knee walls at the corners. Apply construction adhesive between the end wall bottom plate 


and the loft floor sheathing. 
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MATT 


ROOF RAFTER CONSTRUCTION 













Dale 









Beier 


= C/N 





The rafters are all cut the exact same way. Cut one rafter first and check the fit before cutting the rest of the rafters. 
The rafters attach to the roof ridge beam using a steel rafter ridge beam connector. The rafter framing connects to 
each other using plywood gussets. 
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Start with the rafters over the end walls and work your way to the middle. 
The rafter bottom ends are toenailed to the knee wall top plate on 2 foot centers. 


Rafter ends should line up directly over the knee wall studs. Face the gussets so they do not interfere with sheathing 


18 


www.simplesolarhomesteading.com 


ROOF RAFTERS IN PLACE 





Make the gussets out of 7/16 inch plywood or OSBwafer 
board as shown here. The gusset is attached with screws to the 
rafter ends over the joint. 
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SHEATHING THE CABIN 


The recommended sheathing is 4 x 9 x 7/16” OSB waferbord or plywood. 





Start on one wall and attach the sheathing to the walls with screws on 1 foot centers. 


Cut out around window and door openings. Work your way around the entire lower level. 
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SHEATHING THE UPPER LEVEL 


Recommended sheathing is 7/16” OSB wafer board. 





Attach OSB wafer board to the frame using screws on 1 inch centers. Cut out for window openings. 
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SHEATH THE ROOF 


For a standard shingle roof you will need an underlayment. 7/16 OSB wafer board is recommended. 





S 


Attach the OSB wafer board to the roof frame using screws on 1 foot centers. 


Follow this same process for both sides of the roof. 


If you have reached this step your cabin is now dried in and ready for insulation and drywall or interior wall 
sheathing and roofing. There are many options for siding, roofing and interior finishes so once you have those 
materials installed move to the next step for interior wall construction. 
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INSULATION 


It is beyond the scope of these plans to explain insulation installation and there are many good free sources of 
information in books and online that can help: 


The Cattail Cabin is designed for R19 batt insulation in the walls and roof. 

Batt insulation is easy to work with but wear gloves, goggles and a long sleeve 
shirt when applying any insulation. 

For detailed instructions: 


http://www.divadvice.com/div/carpentry/walls/insulating-a-wall 





Picture courtesy www.diyadvice.com 


DRYWALL 





Picture courtesy of www.make-my-own-house.com 


Drywall is placed over the insulated studs. Cut out for window and door openings. 
For more detailed information: 


http://www.make-my-own-house.com/installing-drywall.html 
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SHINGLE ROOFING 


Either metal roofing or shingles can be used for the cabin roof. It is beyond the scope of these plans to explain 
proper roofing and each material has different requirements. 


For more detailed information: 


Picture courtesy of: 


http://www.curbly.com/users/bruno/posts/8- 
how-to-re-shingle-a-roof-and-not-die 





METAL ROOFING 


Standing Seam Roof Prodex Insulation Install 








For more info: 
Roof decking 


sheet Metals > ——- Airspace 
—— — 1" x 3" Furring strip 
Picture courtesy of: 


http://www.divnetwork.com/how- 


to/how-to-install-a-tin-roof/index.html 
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BUILDING THE BATHROOM AND ALCOVE WALLS 


Here you can see the orientation of the walls in the lower level: 


Wall #1 


Wall #3 


Wall #2 





The walls must be toenailed to the wall studs and additional wall studs may be added for support. 


BATHROOM WALL #1 





The interior walls are constructed of 2x4x8 lumber. The walls have a double top plate. Level and square all walls. 
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ALCOVE WALL #2 
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BATHROOM WALL #3 
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BUILDING THE STAIRS 





The stair walls are built from %” sanded plywood. The stair braces are 2x4 lumber. The stair tread should be 1” thick 
hardwood but pine would work. The kick plate is %” sanded plywood. You can cut and frame closets under the 
Stairs if desired. Use construction adhesive and screws on all joints. 
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BUILDING THE UPSTAIRS WALLS 


There are 4 walls in the upstairs that creates a master bedroom, guest bedroom or office, small storage or 
bathroom and the stair well landing alcove. 


The walls are numbered in this picture so you can see which wall we are constructing and where they are placed in 
the loft. The walls must be toenailed to the rafters, knee and end walls where they connect. 









Wall $ 
Wall #3 
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LOFT WALL #1 


Walls are constructed from 2x4x8 lumber. 


7 15/16" 
SA 





The angle of the top plate must match the angle of the roof. Square and level all walls before nailing in place. 


30 


www.simplesolarhomesteading.com 


LOFT WALL #2 








The wall frame top plate must be toenailed to the rafters and the center support sits directly below the roof ridge 


beam. Square and level all walls. 
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WALL #3 





WALL #4 
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BUILDING THE ADDITION 


The Cattail Cabin is designed to have additions built on any side for more room. These additions can be any size but 
| have included the framing for a 10x16 addition to go off the rear wall of the cabin. You will need to build a 
foundation for the addition same as you do for the main cabin. The addition could be built free standing unattached 
or connected to the main cabin. 


roi "I RE 
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ADDITION FLOOR FRAMING AND SHEATHING 














Floor joists are on 16 inch centers. Floor joists are 2x8 lumber. 











The subfloor should be %” wafer board or plywood. Use screws and construction adhesive on all joints. 


Stagger the subfloor joints to reduce sagging. 
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FRAMING THE ADDITION SIDEWALLS 


The sidewalls are shown without windows or doors. You can place windows or doors where needed using the same 
construction method for the front wall. 





Floor plate must be toenailed through the subfloor and through the floor joist plate. 


Double 2x6 headers 
PO 


TEST perte 
T 





Door and window placement is optional. Double 2x6 headers. 
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ADDITION ROOF FRAMING 
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The roof framing is 2x6 lumber on 2’ centers. The roof framing must be toenailed through the wall plates. 


You can sheath the addition using the same instructions for the main cabin. For a free standing structure you would 
also build a rear wall using the same framing instructions as the front wall. 


For a connected structure the rear plate of the roof must be toenailed or bolted to the main cabin loft floor plate. 
The side walls and floor of the addition are toenailed or bolted to the side walls and floor plate of the main cabin. 
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BUILDING A COVERED PORCH 


The covered porch can be used as a free standing or connected structure. It could be enclosed to make a screened 
porch or solarium porch. 





The porch has a 2x8 lumber floor. 2x6 lumber roof and 4”x4” corner supports. The deck rails are 2x4 lumber. 
Lumber should be treated exterior grade to prevent weathering. 


The decking can be treated lumber or composite decking if preferred. The deck is 6 feet deep as shown but can be 
modified shorter or deeper if desired. 


The porch must be placed on a foundation and deck block or a cement pad could be used. 
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PORCH FLOOR FRAMING 





Porch is framed with 2x8 lumber on 2’ centers. 





Decking is 1.5” x 16 weather proof material. A 1/8” space should be allowed between deck boards. 


The front of the decking should overlap the frame by about an inch for run off. 
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PORCH FRAMING 
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The porch upright supports and cross beam is 4”x4” treated lumber. The hand rails are 2x4 treated lumber. 


The supports should be attached to the decking and floor plate using steel post braces: 


4x4 Post Brace: Post Brace 


Simpson Strong Tie ABA44Z Z-Max 4 by 4 Adjustable Post Base 





Side and front hand rails are 2x4 treated lumber. 
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PORCH ROOF FRAMING 





The porch roof should be toenailed to the main cabin loft floor plate. The roof is toenailed to the porch wall support 
and hurricane straps are recommended. 


The porch roof can be sheathed with 7/16 OSB wafer board and covered with your choice of roofing materials. 
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EXTERIOR VIEWS 
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INTERIOR VIEWS 
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or Office 
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INTERIOR FINISHING IDEAS 
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Half Loft View: There is room for a large dresser or closet. A safety rail would be required. 





Full Loft View: Master bedroom and spare bedroom or office. Small room could be bathroom or walk in closet. 
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Guide to Small Off-Grid Solar Power Systems 


By LaMar Alexander 
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DANGER WARNING: This is for a power system connection and must only be done by an adult and you must read 
and follow all equipment manufacturers’ safety and connection guidelines. Wear goggles and gloves when handling 
batteries. 


Hey I was a real newbie to off-grid solar and when I started living off-grid over 15 years ago I had to learn it the hard 
way by trial and error (lots of errors) as there really were no books or even many people using solar for off-grid 
living around to help. So to save you some frustration and time I will try to give you the basic crash course in small 
off-grid solar power systems. 


Equipment Recommendations: 


First before you go spending a lot of money on equipment I highly recommend you get just the basics and use that to 
understand the way solar power works and then you can expand to a larger system as needed and as you have the 
money. If you adjust your lifestyle to the amount of power you have you will find you can use a very small system 
(about 500 watts) and still have all the power you need to live comfortably under most conditions. 


Most off-gridders use alternative fuels and systems for heating, cooling, cooking, and heating water. So the system I 
describe is to run only lights, a small DC water pump, an LED TV, laptop computer and a chest freezer or compact 
fridge and to recharge gadgets. You should research propane, natural gas, wood stoves, generators and passive solar 
water heating for other off-grid uses. 


Solar Panels: Panels come in three basic types- monocrsytalline, polycrystalline and thin film. Monocrystalline are 
generally used in areas where you get real good sunshine all the time. Polycrystalline are used where you have more 
cloudy days and thin film is used for less permanent installations. For most areas I recommend polycrystalline panels 
and you can get either mono or poly for around a dollar a watt. 


12 volt or 24 volt? Most small systems use 12 volt panels because we also use 12 volt appliances and gadgets that 
can be charged or run directly from a 12 volt system. 24 volt systems are generally used for larger appliance 
requirements and 12 volt panels and batteries can be hooked in series (negative to positive wires) to create a 24 volt 
system later if you want to up the voltage on your system so go with a 12 volt system. 


Get good quality panels with a 25 year output and 5 year materials warranty and brand is not as important. Most 
panels operate pretty much within the same ranges but some good brands are Renogy, Kyocera, Sanyo, Evergreen 
etc. 
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You will need one good panel and I recommend a 100 watt panel to start or up to 500 watts for a small off grid 
system. 


Power Controller: 


You must have a power controller and for a small system under 500 watts you can get a 30 amp PWM (Pulse- Width 
Modulation) controller for about $40. If you want to get more power out of your system an MPPT (Maximum Power 
Point Tracking) controller will average 15% more power from the panels on low sun days however they do cost 
more. 


The controller monitors the volts and amps from the panels and the voltage in the batteries so the batteries are not 
overcharged. They might also have additional functions to do things like desulfate the batteries on expensive 
controllers but for a small system a very basic 30 amp PWM controller will work just fine. Read the directions on the 
controller so you understand the connections and you connect the controller to the batteries first in most cases. 


Batteries: 


Any 12 volt batteries will work even car batteries but for off-grid applications you will be drawing the batteries down 
many times and you want the batteries to last and hold more power so we use good deep cycle batteries. These are 
not marine batteries used for trolling and they have much thicker plates, are much heavier and will last on average 7- 
8 years with many cycles of use. Trojan and Deka carry deep cycle batteries for solar systems. You can also get 
AGM glass matt sealed batteries that do not require maintenance and can be stored inside so they hold more power in 
winter but they are more expensive. 


A general estimate for how many batteries to get is you will need 100 amp hours of storage for every 100 watts of 
panel power to fully recharge in 8 hours of good sunshine. So if you have a 100 watt panel and a 100 amp hour 
battery you would need 8 hours of sunshine to recharge it. That is just a rough estimate but close enough. You will 
find the amp hours of the batteries on the battery label. 


Power Inverter: 


The power inverter converts the DC (direct current) from the batteries to AC (alternating current) which is the same 
current that runs through the grid power system in your house. If you will be using AC appliances then you need an 
inverter and depending on the appliances you use a 400-1000 watt inverter should be sufficient. You can get 
expensive pure sine wave inverters if you are running valuable equipment but for most off grid applications we use 
modified sine wave inverters and these will cost you about $70 for a 400 watt inverter. 


DC Wiring: 


For a 12 volt system wiring from the panels should be exterior grade #8 gauge or heaver wire. Wiring from the 
controller to the batteries should be #6 gauge or heavier wire and between the batteries and the controller and 
batteries should be #4 gauge wire or heavier. This assumes you will not be running the wires a very long distance and 
under 20 feet from the panels to the batteries. Longer wire runs require heavier gauge wire 
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Connecting the pieces: 


Place your panels so they are aimed directly at the sun at noon. You can learn about true south and tilt angle on your 
own for a more accurate orientation. 


Hook the controller Negative and Positive wires to the appropriate battery posts and it should read the voltage or tell 
you it is charged or undercharged. 


Connect the Positive wire from the panel to the appropriate posts on the controller and the Negative wire from the 
panel to the Negative wire on the battery and the controller should tell you the watts being produced from the panels 
or have light that shows the panels are producing power. 


If everything looks good and the battery is charging then you can move on. If not go back and check all your 
connections. 


Connect the Inverter to the appropriate positive and Negative posts on the battery and turn it on. It should have a light 
or indicator and possibly a fan that tell you it is working. If not check your connections. 


You now have AC power! 


From this point you can plug any small AC appliance under the watts the inverter can handle into the inverter and use 





it but be aware this is a small system so you can only use it for so long before the inverter will reach 1ts power shut 
off and each appliance uses different amounts of power. When the sun comes back up tomorrow the batteries will 
start recharging from the panels for another days use. 


Direct DC Power Connection: 


If you want to run DC equipment directly off the batteries you can by using a fuse link (30 amp recommended) 
between the batteries on the positive wire and a cigarette lighter style plug or direct wiring to the equipment but be 





aware that the longer the DC run in feet the heavier the gauge of wire needed and at least 8 gauge wire for smaller 
low watt gadgets and lights or water pump. 
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Congratulations that is an off-grid power system in a nutshell and here is a basic diagram of the component 
connections: 


Negative — wire 








Positive + wire 


battery bank 
power to house 


charge controller 





Inverter 


30 amp DC Fuse Link 


DC 12 Volt 
Ciggarette Lighter 
Plug Adapter 


DC 12 Volt to cigarette lighter plug connection: 
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BASIC OFF GRID WATER SYSTEM 


A basic off grid water system is similar to what is used in RV systems and consists of a holding tank, DC water 
pump, and an On Demand water heater. 
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RV water tanks come in various sizes Shurflo DC water pump 3.0 GPM On Demand Water Heater 


RV WATER TANKS SHURFLO WATER PUMP ECCOTEMP OD WATER HEATER 


BASIC OFF GRID SEPTIC SYSTEM 


A basic off grid septic system uses a composting self-contained toilet. Commercial models may meet code in some 
areas. You can also build your own sawdust toilet and there are many plans available on line. 





Self-Contained Composting Toilet Sawdust toilet pic courtesy Humanure 


NATURE’ S HEAD TOILET www.humanurehandbook.com 
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BASIC OFF GRID HEATING SYSTEMS 


If you live in an area where wood is cheap or free then a wood stove is a great heat source also used for cooking: 





Vogelzang Brand Woodstoves 


Propane heating and cooking: Propane is affordable in many areas and can be used for both heating and cooking. 





20,000 Propane Vent Free Heater Propane Cooktops Propane Range 


MR. HEATER PROPANE HEATER ATWOOD COOKTOPS ATWOOD PROPANE RANGE 
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SUMMARY 





The Cattail Cabin plans are one of my cabin designs that would be suitable as a stand-alone home or ancillary 
dwelling unit. The main cabin is large enough for a young family and with the addition you can grow the house as 
needed. 


I hope you have enjoyed the plans and will find them useful in your house building adventure. These small cabins are 
inexpensive to build and simple enough for a novice builder though I do recommend you have basic construction 
skills. There are construction courses available at most vocational schools or volunteer with a building project. 


My goal at Simple Solar Homesteading is to empower people to build their own small sustainable houses and to live 
a sustainable life without the burden of a mortgage and utility bills. I design small cabins, houses on wheels and 
houses suitable for homeless solutions. 


Please visit my website: http://www.simplesolarhomesteading.com 


My youtube channel: http://www. youtube.com/solarcabin 


I have many small house plans and I am producing more all the time and there are over 100 videos of my own cabin 
and systems on that youtube channel free for everyone to learn from. 


I wish you the very best in you adventures in sustainable living! 


-LaMar 
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